Assembly of forward and reverse reads generated for each sample was carried out using FLASH 1 4 0 (Fast Length Adjustment of SHort reads) (Magoc and Salzberg, 2011) . Bacterial diversity 1 4 1 analysis was done using standard QIIME (v1.9.0) pipeline (Zhernakova et al., 2016) on the 1 4 2 assembled sequences. These sequence reads were clustered into operational taxonomic units closed reference based OTU picking method keeping 97% sequence similarity threshold. Representative sequences (repset) from each OTU were selected for taxonomic assignment. Statistical analysis of the alpha diversity across different groups and was done using STAMP 1 4 7 (Parks et al., 2010) . The differential abundance analysis of bacterial genera across the different 1 4 8 study groups was also done using STAMP. The abundance of bacterial phylum and genus was 1 4 9 represented using GraphPad Prism (GraphPad Software, La Jolla California USA). Beta diversity 1 5 0 analysis of the bacterial diversity present in the bulk and rhizosphere soil samples was done 1 5 1 using the online tool microbiome analyst (Dhariwal et al., 2017) . R language based package 1 8 2 strong influence on bacterial diversity across various treatments, as the values of diversity residue management treatments ( Fig. 1h and1k) . The beta diversity analysis based unweighted unifrac PCoA showed clustering of the bulk soil 1 8 9 and rhizosphere soil sample into two distinct clusters (Fig. 2) . The total variation explained by 1 9 0 first was PCoA 34.8% (22% for PCoA1 and 12.8% for PCoA2), wherein all the bulk soil 1 9 1 samples were on the positive side of the PC2 except B15 and B03 while all the rhizosphere soil 1 9 2 samples were on the negative side of the axis (Fig. 1e ). 
Taxonomic composition of bacterial communities:
1 9 4
Total 71 bacterial phyla were detected in the bulk soil and rhizosphere samples in which, Proteobacteria (32.5%), Firmicutes (29.4%), Acidobacteria (9.03%), Actinobacteria (7.2%), Chloroflexi (4.7%), Nitrospirae (3.1%), Verrucomicrobia (2.7%), Thaumarchaeota (2.6%), Bacteroidetes (2.1%) and Planctomycetes (1.03%) were highly abundant and constituted 95% of 1 9 8 the overall bacterial community (Fig. 3a) . Group's specific abundance pattern was seen for Proteobacteria and Firmicutes wherein, Firmicutes were highly abundant in bulk soil (~41.7%) 2 0 0 than rhizosphere (~17.8%) while, Proteobacteria were highly abundant in rhizosphere (~43.9%) 2 0 1 in comparison to bulk soil (~18.6%) samples ( Fig. 3a) Acinetobacter and Novosphingobium were found dominant with a collective abundance more 2 0 7 than 0.5% (Fig. 3b) . A high abundance of Planomicrobium and Arthrobacter was found in the 2 0 8 bulk soil samples and Enterobacter in the rhizosphere soil samples. Arthrobacter was highly 2 0 9 abundant (in a range of 7% to 18%) in the samples B01, B04, B12, B13 and R09 (6.9%), while 2 1 0 remaining samples showed a lesser abundance (0.1 to 4%). Notably, for bulk soil sample B06, 2 1 1 B07, B15, B16, B18, and rhizosphere samples R03, R06 and R07 have a high abundance of 2 1 2 Bacillus (Fig. 3b) . Chloroflexi, Nitrospirae, and Planctomycetes were highly abundant in bulk soil (t-test, p<0.05, Benjamini-Hochberg FDR corrections) (Fig. 4a) were high in bulk soils (t-test, p<0.05) ( Fig. 4b) . Overall, the presence of 917 bacterial genera 2 2 1 was observed in both rhizosphere and bulk soil samples. Among 917 genera 60% (551 nos.) 2 2 2 were shared between the bulk soil and rhizosphere soil samples, while ~29% (267 nos.) were 2 2 3 unique to the rhizosphere, and ~11% (99 nos.) genera were exclusive to bulk soil sample ( The average total bacterial abundance in the rhizosphere (8.9 x 10 9 copies/gm) and bulk soil 2 2 7 (9.42 x 10 9 copies/gm) samples was statistically not different from each other ( Fig. 5a ).
8
Quantitative enumeration of the genus Firmicutes depicted the significantly higher copy number 2 2 9
(3.76 x 10 9 copies/gm) in the bulk soil samples in comparison to the rhizosphere samples (1.78 x 2 3 0 10 9 copies/gm) ( Fig. 5b) . The mean relative abundance of Firmicutes detected in 16S rRNA gene 2 3 1 amplicon sequencing data was ~18% in the rhizosphere samples and ~42% in the bulk soil 2 3 2 samples ( Fig. 5c ). Bulk soil microbial community showed the differential abundance of Pseudolabrys, Roseiarcus, 2 3 5
and Tumebacillus across the residue management practices (ANOVA, p<0.05). The abundance 2 3 6 of Pseudolabrys and Tumebacillus was high in samples from 100% NPK and organic treatments, while Roseiarcus was abundant in 50% NPK and organic treatment field samples ( Fig. 6a) . Similarly, in the bacterial community analysis of the rhizosphere soil bacterial genera 2 3 9
Anaerolinea, Hydrogenispora, and Syntrophorhabdus were differentially abundant across the 2 4 0 groups and having higher abundance in the organic treatment farm (Fig. 6b ). taxa were significantly enriched in the conventional tillage, minimum tillage and zero tillage, 2 4 7 respectively ( Fig. 7b) . At the genera-level bacterial community analysis across three tillage 2 4 8 treatment fields, 11 bacterial genera showed differential abundance ( Table 2) . All these genera 2 4 9 showed higher abundance in the conventional tillage fields. The functional contributions of the bacteria were predicted based on OTUs, and the results Actinobacteria in both bulk and rhizosphere soils (Fig 3) , and are in agreement to the previous rhizosphere and bulk soils are consistent with this, as 551 (60%) genera of 917 were common in 3 1 0 bulk and rhizosphere soil samples (Fig. 4c) . Dominance of Proteobacteria recorded in pea Pseudomonas and Sphingomonas was also reported in the rhizospheres of crop plants like Proteobacteria, a significantly higher abundance of Bacteroidetes and Planctomycetes was also to increase in organic carbon and phosphorus concentrations, respectively in rhizosphere of rhizosphere samples than bulk soils (Fig 4b) , suggesting its enrichment by host plant as 3 2 5
Nitrobacter converts nitrite to nitrate making nitrogen more readily available to the host plant The abundance of Firmicutes represented by members of genera like Bacillus, Staphylococcus 3 2 8 and, Planomicrobium, witness a significant decrease in pea rhizosphere in comparison to bulk 3 2 9 soil samples ( Figs. 3-5) , previous studies have also indicated negative correlation of plant growth 3 3 0 and high abundance of Firmicutes in the soil (Zhang et al., 2014; Kumar et al., 2018) . The (Fig. 3) also confirms its dominance in soils (Hue et al., 2019) . The abundance of 3 3 3 bacterial phyla Chloroflexi and Nitrospirae was significantly higher in bulk soil to rhizosphere 3 3 4 samples (Fig. 4a) , which is in agreement with the previous study on the impact of land use which is expected to be high in the bulk soils because of different organic inputs and paddy crop Massilia and Paenibacillus was observed in bulk soil than rhizosphere samples (Fig. 4b) , which Minor differences were observed in the bacterial community composition in response to residue 3 4 8 management treatments in both bulk and rhizosphere soils (Fig. 6) , exhibiting the complex 3 4 9 responses of microbial communities to fertilizer applications (Hartmann et al., 2015) . rhizosphere samples across the residue management treatments (Fig. 6) . The higher proportion of 3 5 3
Pseudolabrys in 100% NPK and organic treatments, indicate its specific enrichment in these 3 5 4 treatments, Pseudolabrys is a member of Rhizobiales, reported from soil and lettuce rhizosphere 3 5 5 (Cipriano et al., 2016) . Roseiarcus is a methanotroph isolated for acidic peat soil (Kulichevskaya (Fig. 6) . Increased abundance of Tumebacillus in organic treatment in the acidic soils of Meghalaya, suggesting that in acidic soils aluminum stress activates Tumebacillus to improve Hubbard, C. J., Li, B., McMinn, R., et al. (2019) . The effect of rhizosphere microbes outweighs 4 7 2 host plant genetics in reducing insect herbivory. Mol Ecol. 28 (7), 1801-1811. doi: Oilseed Rape Rotation System: a Pivotal, Shifting Platform for Microbial Meetings. Quast, C., Pruesse, E., Yilmaz, P., Gerken, J., Schweer, T., Yarza, P., et al. (2013) . The SILVA 5 4 6 ribosomal RNA gene database project: improved data processing and web-based tools.
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